The long-term research goals are to examine and understand the interactions of the highlatitude oceans with the other oceans, especially with regard to the formation and circulation of the intermediate and deep waters and the propagation into the oceans of the effects of environmental fluctuations.
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SCIENTIFIC/TECHNICAL RESULTS
Recent results show that the inflow into the Canadian Basin from the Eurasian Basin consists largely of well-ventilated water from above 1500 m with a significant component of shelf water most likely originating in the Barents, Kara, and/or Laptev Seas. There is evidence of this to varying degree at all levels of the Makarov Basin below the halocline, including the deepest waters at the boundaries. The Canada Basin is connected to this ventilation source by the extension of the boundary flow winding along the steep topography of the Mendeleyev Ridge and the Chukchi Plateau where, over complex topography, water properties spread away from the boundary flow . The Chukchi-Mendeleyev boundary region may therefore be a source from which these waters spread into more central regions of the Canadian Basin. In the Canada Basin the Chukchi Sea plays a special additional role in adding cold, high silicate concentration waters to the halocline and perhaps to deeper levels of the water column. The Makarov Basin does not appear directly connected to the high silicate source in the Chukchi Sea.
The Makarov Basin halocline characteristics in 1994 differed substantially from pre-1991 depictions in that the halocline silicate maximum over the central Makarov Basin was essentially absent. This is further evidence of the continuing displacement of the upper (S ˜ 33.1) halocline water from the Chukchi-East Siberian Sea region by water from the Eurasian Basin, as observed by other investigators.
Atlantic layer characteristics in 1994 in the Canadian Basin differed from previous general depictions, particularly in the temperature of the Chukchi-Mendeleyev boundary waters, which were at least 0.2 °C warmer than indicated in the work based on data through the 1970s. This is likely the result of reduced cooling in the Norwegian Sea during winters with a high North Atlantic Oscillation index.
The observation in the Makarov Basin in 1994 of what is probably an eddy or bolus associated with the inflowing water from the Eurasian Basin together with other observations suggests that such features provide a mechanism for transport of anomalous properties into the central Arctic and create property gradients or fronts in both intermediate and deep waters.
The Atlantic and Pacific oceans provide source waters for the Arctic Ocean which can be distinguished by their differing nitrate and phosphate concentration relationships, with Pacific water having higher phosphate concentrations relative to those of nitrate. Using these relationships, one can estimate the amount of Atlantic and Pacific waters as well as the amount of freshwater in the surface layer (top 30 m) of the Arctic Ocean. Deduction of the pathways of Pacific and Atlantic source waters in the surface layer suggests that the flow within the Arctic Ocean surface layer differs substantially from ice drift, especially near the North American and European boundaries of the Polar Basin.
IMPACT FOR SCIENCE
This program supplied reference-quality temperature, salinity, oxygen, and nutrient data (and calculated densities) from a previously unsampled region of the Arctic Ocean. Via the associated data analyses, we should gain a much-improved understanding of the pathways and time scales associated with the circulation over the Arctic basins.
TRANSITIONS

RELATED PROJECTS
This project continues the study of the water masses and circulation of the Arctic Ocean and nearby seas carried out with NSF and ONR support over several years. This project was jointly (50%) funded with NSF. It is strongly related to ARCSS OAII goals and plans, and to the ONR ANWAP program.
